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ABSTRACT 
The EFAR project is a study of 736 candidate elliptical galaxies in 84 clusters lying in two regions, 
toward Hercules-Corona Borealis and Perseus-Pisces-Cetus, at distances cz æ 6000-15,000 km s“1. In 
this paper (the first of a series), we present an introduction to the EFAR project and describe in detail 
the selection of the clusters and galaxies in our sample. Fundamental data for the galaxies and clusters 
are given, including accurate new positions for each galaxy and redshifts for each cluster. The galaxy 
selection functions are determined by using diameters measured from Schmidt sky survey images for 
2185 galaxies in the cluster fields. Future papers in this series will present the spectroscopic and photo- 
metric observations of this sample, investigate the properties of the fundamental plane for elliptical gal- 
axies, and determine the large-scale peculiar velocity fields in these two regions of the universe. 
Subject headings: galaxies: clusters: general — galaxies: distances and redshifts — 
galaxies: elliptical and lenticular, cD — surveys 
1. INTRODUCTION 
This paper is the first in a series reporting the results of 
the EFAR project, studying the properties and peculiar 
motions of elliptical galaxies and clusters in two volumes of 
the universe at distances between 6000 and 15,000 km s_1. 
The aims of this extensive observational program are (1) to 
study the intrinsic properties of elliptical galaxies in clusters 
by compiling a large and homogeneous sample with high- 
quality photometric and spectroscopic data, (2) to test pos- 
sible systematic errors, such as environmental dependence, 
in existing elliptical galaxy distance estimators, (3) to seek 
improved distance estimators based on a more com- 
prehensive understanding of the properties of elliptical gal- 
axies and how these are affected by the cluster environment, 
and (4) to determine the peculiar velocity field in regions 
that are dynamically independent of the mass concentra- 
tions within 6000 km s_ 1 in order to test whether the large- 
amplitude coherent flows seen locally are typical of bulk 
motions in the universe. 
The EFAR project was conceived in 1986 as a natural 
progression from the work of the Seven Samurai (“7S”; 
Dressier et al. 1987a; Lynden-Bell et al. 1988), who studied 
the peculiar velocity field traced by elliptical galaxies closer 
than 6000 km s_1. The major finding of that work was that 
1
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the local region of the universe was dominated by large- 
scale, large-amplitude coherent motions. This result has 
been substantially confirmed both by further analysis 
(Faber & Burstein 1988; Bertschinger et al. 1990) and by 
subsequent observational studies, most of which employed 
the independent Tully-Fisher distance estimator for spiral 
galaxies (Aaronson et al. 1986, 1989; Han & Mould 1990; 
Willick 1990, 1991; Mathewson, Ford, & Buchhom 1992; 
Mould et al. 1993; Courteau et al. 1993; Mathewson & 
Ford 1994). Although something is known about the pecu- 
liar velocity field within 6000 km s_ 1, the nature of the mass 
concentrations that cause the flow remains controversial 
(see reviews by Bertschinger 1990; Burstein 1990; Dekel 
1994; Strauss & Willick 1995), and relatively little is known 
about galaxy motions far away. 
Initial comparisons of the velocity field with predictions 
of cosmological models (Vittorio, Juszkiewicz, & Davis 
1986; Bertschinger & Juszkiewicz 1988) suggested that the 
observed motions were difficult to reconcile with the 
favored biased cold dark matter (CDM) models that they 
considered. The immediate question raised was whether the 
local volume was indeed typical of other regions of the 
universe (implying that the standard cosmological models 
were incorrect) or whether the local motions were merely an 
unusual statistical fluctuation in the universal velocity field. 
More recent analyses (Kaiser 1988, 1991; Feldman & 
Watkins 1994; Seljak & Bertschinger 1994; Dekel et al. 
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1996) suggest that the local motions are consistent with the 
CORE-normalized standard CDM model. Nonetheless, 
whether or not the local motions are typical of the universe 
at large remains an important question. In order to answer 
this, we are measuring the peculiar motions in similarly 
large regions at sufficient distances to be dynamically inde- 
pendent of the local volume studied by 7S and most other 
workers. 
During the period it has taken to complete the EFAR 
observing program, however, a wider variety of questions 
has arisen. Chief among these has been a more searching 
inquiry as to the reliability of the Dn-a distance indicator 
developed by 7S (Dressier et al. 1987b; Lynden-Bell et al. 
1988) and the physical origin of the fundamental plane (FP) 
of elliptical galaxies (Djorgovski & Davis 1987; Bender, 
Burstein, & Faber 1992; Saglia, Bender, & Dressier 1993a; 
Jorgensen, Franx, & Kjærgaard 1993; Fahre, Djorgovski, 
& de Carvalho 1995), of which it is simply a convenient 
projection. Various authors have suggested that there may 
be variations in the FP that correlate with galaxy environ- 
ment, either directly, through mechanisms such as tidal 
stripping (Silk 1989), or indirectly, via different stellar popu- 
lations (Gregg 1992,1995). Such effects could lead to signifi- 
cant systematic errors in any distance estimators based on 
the FP relations. Some claims have been made for the detec- 
tion of such variations (de Carvalho & Djorgovski 1992; 
Guzman & Lucey 1993). Other studies, however, find little 
variation of the FP with environment (Lynden-Bell et al. 
1988; Burstein, Faber, & Dressier 1990; Lucey et al. 1991), 
and comparisons of FP and Dn-(j distance estimates with 
those derived from relatively independent and perhaps 
more accurate estimators, such as the Tully-Fisher and 
surface brightness fluctuation methods, show good agree- 
ment (Jacoby et al. 1992). 
These concerns, and the focus they bring on the forma- 
tion and evolution of the elliptical galaxy population, have 
become as important a motivation for this work as the 
original goal of measuring the peculiar velocity field at large 
distances. The EFAR project’s goal of measuring the pecu- 
liar motions of distant elliptical galaxies from a large and 
homogeneous sample provides a test of the FP distance esti- 
mators that is both severe (since systematic errors in pecu- 
liar velocities are amplified at large distances) and fair 
(given the difficulties of comparing the FP for differently 
selected samples observed in different studies). It is worth 
noting that the 7S data set is still the largest in the literature 
for elliptical galaxies, though it was obtained a decade ago 
and is based on photoelectric aperture photometry and IDS 
spectroscopy. The EFAR sample is comparable in size to 
that of 7S and is based largely on CCD imaging and spec- 
troscopy, which confer a number of advantages in the 
attempt to reduce observational errors. 
Even if systematic errors prove negligible, the relatively 
large (~20%) random errors in the Dn-<r and Tully-Fisher 
distance estimators limit exploration of the velocity field 
beyond ~6000 km s-1 (the “local” region). The only 
studies that have attempted to measure the velocity field as 
far out as 15,000 km s-1 are those of Lauer & Postman 
(1994), using brightest cluster galaxies as distance estima- 
tors, and Riess, Press, & Kirshner (1995), using Type la 
supemovae. These sparse, all-sky samples are suitable for 
measuring the convergence of the Local Group dipole 
motion to the cosmic microwave background dipole (or 
lack thereof), but they do not probe the velocity field on 
scales of tens of megaparsecs. This requires the use of dis- 
tance estimators that have greater precision per object or 
apply to clustered objects, allowing denser sampling. 
FP-based distance estimators for elliptical galaxies fulfill 
these criteria. As recent work by Jorgensen et al. (1993) has 
shown, the FP can yield distances with errors as low as 11% 
per galaxy (compared to 17% for Dn-<j distances based on 
the same data and 25% for the original Dn-o distances 
obtained by 7S). For individual clusters, it is possible to 
reduce the distance errors by N1/2, where N is the number 
of galaxies in each cluster. With 5-15 elliptical galaxies per 
cluster it is therefore possible in principle to measure indi- 
vidual cluster distances with 3%-5% precision, correspond- 
ing to pecuhar velocity errors of 500-750 km s_1 at a 
distance of 15,000 km s-1. Thus, with sufficient clusters in a 
given volume, it becomes feasible to measure the pecuhar 
velocity field with enough precision to reliably detect large- 
scale coherent motions at distances out to 15,000 km s-1 
that have amplitudes comparable to those observed in the 
local volume within 6000 km s-1. Provided that significant 
sources of systematic error in the FP distance estimator can 
be ruled out or corrected for, the potential exists to deter- 
mine the pecuhar velocity fields in distant regions and thus 
further constrain cosmological models. 
Two preparatory papers have discussed the photoelectric 
photometry and photometric system we use (Colless et al. 
1993) and the methods we apply to correct for seeing in 
measuring the galaxies’ hght profiles (Saglia et al. 1993b), an 
important effect for galaxies at greater distances. Other 
aspects of this project and some preliminary results have 
been reported in Wegner et al. (1991), Davies et al. (1993), 
and Baggley et al. (1993). 
This paper (Paper I) describes how the galaxy clusters 
and galaxies belonging to those clusters were selected for 
this project. Future papers in this series will detail the spec- 
troscopic and photometric data we have obtained, describe 
the methods used to analyze the luminosity profiles of the 
galaxies, examine the intrinsic properties of the galaxies and 
their dependence on environment, derive an optimal dis- 
tance estimator, and discuss the pecuhar motions of the 
galaxies and clusters and their significance for models of the 
large-scale structure of the universe. 
In § 2 of this paper, we describe the selection of the 
regions and clusters used in this study, setting them in 
context with the surrounding large-scale structures. Section 
3 gives the procedures used to select candidate elliptical 
galaxies in each cluster and gives the master list of basic 
information on the galaxies in the study. The selection func- 
tions for the galaxies in each cluster are quantified in § 4, 
and the conclusions we draw from this analysis are given in 
§5. 
2. SELECTION OF THE CLUSTER SAMPLE 
We wanted to probe the pecuhar velocity field of the 
galaxies to greater distances than had been sampled in the 
7S study, in order to discover whether the motions found 
locally within 4000 km s-1 are typical of elsewhere in the 
universe. In order to achieve this, we chose two regions of 
similar size at sufficient distance from each other and the 
main parts of the Local Supercluster that their pecuhar 
motions should be largely independent of the mass concen- 
trations that produce bulk motions in the local volume. 
Choosing directions perpendicular to the supergalactic 
plane ensures the maximum separation between our two 
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regions and helps avoid possible confusion with distant 
parts of the Local Supercluster. 
The depth of the sample is dictated by the choice of the 
distance indicator. For example, if a distance indicator has 
errors of ~20% for individual objects, then at ~ 10,000 
km s"1, motions less than 1000 km s“1 can only be detected 
by averaging over several galaxies. The strong clustering of 
elliptical galaxies allows the selection of sets of galaxies at 
the same distance, so the fundamental plane for elliptical 
galaxies is a natural choice for the distance estimator. We 
have chosen our regions to lie in the range cz = 6000- 
15,000 km s-1—from about twice the outer limit of the 7S 
sample to about the practical upper limit of the distance 
indicator. 
An all-sky survey at this depth would have been consider- 
ably more difficult. As it was, ~350 galaxies had to be 
observed in each region to obtain sufficient sampling. 
Moreover, an all-sky survey is not necessary to achieve our 
goal of comparing the bulk motions of other regions with 
the local motions within a distance of ~6000 km s-1. We 
expect that the geometry of the sample is well suited for 
picking out specific components of the bulk flow if we 
compare, e.g., with Lauer & Postman (1994), though not as 
sensitive to all other directions (cf. Kaiser 1988; Feldman & 
Watkins 1994; Watkins & Feldman 1995). 
These considerations led us to look for regions that were 
rich in clusters (so that they could be well sampled) and he 
out of the supergalactic plane at distances between 6000 
and 15,000 km s-1. The selection of suitable regions and 
clusters (by which we mean elliptical-rich galaxy associ- 
ations, ranging from Abell clusters to poor groups) was 
accomphshed in two steps. 
1. Selection of the regions.—Our cluster sample is based 
on the Abell (1958) catalog and Jackson’s (1982) unpub- 
lished fist of elliptical-rich groups and clusters. To select 
suitable regions, we compiled a list of all the Abell and 
Jackson clusters with redshifts in the range cz = 6000- 
15,000 km s-1 as given by Struble & Rood (1987) and 
Jackson (1982). Examining the distribution of these clusters 
on the sky led us to choose two regions, which we will refer 
to as HCB (Hercules-Corona Boreahs) and PPG (Perseus- 
Pisces-Cetus), although they do not correspond precisely to 
the supercluster complexes with similar names identified 
by Tully & Fisher (1987). HCB is bounded by a = 13h-19h 
and 90° >¿>-21° and PPG by a = 21h-06h and 
90° > <5 > —27°, in both cases excluding the region with 
I h I < 10°. The declination limit in HCB is the southern 
limit of Jackson’s catalog; in PPG we extended this limit to 
incorporate some more-southerly clusters at a æ 5h. 
Subsequent examination of the redshift distributions in 
each cluster showed that many have foreground or back- 
ground galaxies or groups superposed on them. The prob- 
lems caused by such contamination have been discussed in 
the literature (e.g., Primack et al. 1991) and will be dealt 
with in the context of our sample in a subsequent paper. 
Here we note that it complicates the problem of selecting a 
volume-limited sample of clusters. In particular, we find 
that the redshift of an Abell cluster given in the literature is 
sometimes that of a bright foreground galaxy while the true 
cluster is more distant (see below). 
2. Inspection of the Sky Survey plates.—We next exam- 
ined glass copies of all the Palomar Observatory Sky 
Survey (POSS) E plates in these two areas and the J plates 
from the SERC Sky Survey in the south, identifying the 
Fig. 1.—^Distribution of differences between our median redshifts for 
each Abell cluster in our sample and the cluster redshifts given by NED. 
The curve is a Gaussian with mean and standard deviation determined 
from the data. 
Abell and Jackson aggregates. In addition, we searched the 
plates to find all elliptical galaxies in each region with diam- 
eters (or redshifts, if they appeared in the Huchra redshift 
catalog) that indicated they were likely to be at roughly the 
same distance as the Struble & Rood (1987) and Jackson 
(1982) clusters on the plate. This led us to identify some 
aggregates not previously cataloged and, in a few cases, led 
us to follow the galaxy distributions onto neighboring Sky 
Survey plates. Only those aggregates that contained at least 
three elliptical galaxies, as judged by examining the plates, 
were retained for further study. The KPNO photographic 
lab then made enlargements of all the cluster fields found on 
the plates in order to provide a standard set of images that 
would allow us to select galaxies in a more reproducible 
way than is possible from the glass Sky Survey plates. The 
selection of the galaxy sample is described in detail in § 3. 
Table 1 fists the clusters in our sample. The columns give, 
from left to right, the cluster ID number (CID), the number 
N of sample galaxies selected in the cluster, the right ascen- 
sion and declination (J2000), the Galactic coordinates (/, ft), 
the median redshift czBFAR in km s-1 (from the cluster 
members in our sample), the redshift from the literature czlit 
(obtained using NED2), and the name of the cluster. The 
cluster positions are in fact those of the “A” galaxy in the 
cluster (normally the brightest; see § 3), and so are not 
necessarily coincident with the Abell catalog positions. The 
table includes the 84 program clusters we initially selected 
(CID = 1-84) and the Coma Cluster (CID = 90), our 
primary reference cluster. 
For the 40 cases for which there is a redshift in the liter- 
ature, Figure 1 shows the distribution of differences between 
the median cluster redshifts we obtained and the literature 
values (the notes to Table 1 indicate the few cases where we 
preferred another literature redshift to the one adopted by 
2
 NED, the NASA/IP AC Extragalactic Database, is operated for 
NASA by the Jet Propulsion Laboratory at Caltech. 

































































































































































































































+ 26 57 
+ 12 58 
+ 02 12 
+ 15 44 
-00 15 
+ 01 44 
-13 51 
+ 08 41 
-09 11 
+ 33 04 
+ 36 09 
+ 36 57 
+ 23 09 
+ 36 54 
+46 58 
-14 12 
+ 15 54 
















+ 53 33 
+ 30 04 
+ 25 03 
-09 04 
+ 13 40 
+ 11 35 
+ 16 21 
+ 18 38 
+ 04 31 
+ 04 29 
+ 08 25 
+ 07 25 
+ 07 01 
+ 08 36 
+ 21 46 
+ 41 34 
+ 15 58 
+ 22 24 
+ 23 57 
+ 25 27 
+ 23 55 
+ 17 43 
+ 15 41 
+ 18 04 
+ 16 18 
+ 30 54 
+ 29 29 
+ 35 06 
+40 48 
+ 39 33 
+ 50 20 
+ 81 37 
+ 28 25 
+ 27 51 
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TABLE 1—Continued 

















































+ 62 36 
+42 47 
+ 51 27 
-16 41 
+ 11 41 
+ 18 41 
+ 1646 
+ 14 38 
+ 13 58 
+ 27 01 
+ 09 12 
+ 27 09 

































































Notes.—Units of right ascension are hours and minutes, and units of declination are degrees and 
arcminutes (J2000). The Sky Survey fields originally examined for the cluster selection are (P = POSS, 
S = SERC): P010, P102, P103, P133, P141, P155, P179, P225, P226, P228, P229, P245, P246, P247, P273, 
P276, P294, P297, P324, P330, P332, P351, P354, P381, P385, P386, P403, P408, P412, P442, P445, P463, 
P467, P468, P502, P503, P522, P523, P526, P528, P532, P563, P584, P587, P588, P595, P597, P649, P653, 
P655, P680, P706, P708, P709, P712, P777, P819, S480, S486, S488. 
a
 CID = 2: A85 is also J29, the name used by Colless et al. 1993 ; czut is from Fetisova 1982. b
 CID = 6: A147 was incorrectly called A150 in Colless et al. 1993. 
c
 CID = 43 : A1983 was incorrectly called A1983-1 in Colless et al. 1993. d
 CID = 44: A1991 was incorrectly called A1983 in Colless et al. 1993. 
e
 CID = 56 : A2148’s czm is from Postman & Lauer 1995. f
 CID = 57:118 is also AWM 4. 8
 CID = 59: A2152 is also J19, as used by Colless et al. 1993; cznt is for the brightest cluster galaxy (UGC 10187) from RC3. 
h
 CID = 63 : A2162-S is A2162. 
1
 CID = 70 : J22 is also AWM 5. j
 CID = 77 : P522-1 was incorrectly called A2506 in Colless et al. 1993. 
k
 CID = 90: COMA is A1656; czut is from Colless & Dunn 1996. 
NED). The scatter of 312 km s-1 shown in Figure 1 is 
consistent with the 200-400 km s-1 errors expected when 
estimating the mean redshift of clusters with line-of-sight 
velocity dispersions in the range 500-1000 km s-1 from six 
galaxy redshifts (the median number of usable objects in our 
sample). The mean difference of —49 km s_1 is consistent 
with the standard error in the mean expected from the 
observed scatter. Better estimates of the individual errors of 
the cluster czEFAR in Table 1 first require the assignment of 
membership to the clusters. That can only be finalized by 
using both redshift and distance information, because of the 
foreground and background objects. That information will 
be presented in subsequent papers dealing with the spec- 
troscopy (Wegner et al. 1996) and the photometry (Saglia et 
al. 1996). 
The cluster names given in Table 1 are either the Abell 
number (e.g., A2052) from the catalogs of Abell (1958) and 
Abell, Corwin, & Olowin (1989); Jackson numbers (e.g., 
J17) from Jackson (1982); or P-numbers, which combine the 
number of the Sky Survey field on which the cluster was 
found with a sequence number (e.g., P777-1, P777-2). Some 
clusters were split into suspected components (there is a 
J34/35 as well as J34 and J35, an A533-1 as well as A533, an 
A2162-N and an A2162-S, etc.). Some clusters have alter- 
nate names: A85 is also J29, A2152 is also J19, our A2162-S 
is A2162, and of course Coma is A1656. A few clusters were 
misnamed in Colless et al. (1993): A85, A147, A1983, A1991, 
A2152, and P522-1 were called J29, A150, A1983-1, A1983, 
J19, and A2506 in that paper; the names are given correctly 
in Table 1, and the galaxies in these clusters are also 
renamed in the list of sample galaxies (see § 3 and Table 3 
below). 
The locations of the survey regions and the 84 program 
clusters are shown in Figure 2. The projection in Galactic 
coordinates is shown for three redshift shells, with the 
middle shell corresponding to the nominal redshift range of 
our cluster sample, cz = 6000-15,000 km s-1. In order to 
illustrate the level of completeness in our sample, the figure 
also shows the positions of all Abell clusters (Abell et al. 
1989, excluding supplementary clusters) with measured red- 
shifts (extrácted from NED in 1995 May). Figure 2 also 
shows the direction of the Local Group’s motion with 
respect to the cosmic microwave background (CMB) 
(Smoot et al. 1992) and with respect to the reference frame 
of Abell clusters within 15,000 km s-1 (Lauer & Postman 
1994; Colless 1995). The HCB and PPC regions are well 
away from the CMB dipole direction, while the Lauer & 
Postman dipole lies toward the edge of PPC. 
A summary of the numbers of Abell (A/a), Jackson (i\/j), 
and supplementary P-numbered (NP) clusters and their sum 
(Ns) as a function of redshift range is given in Table 2 and 
shows that we were very successful in choosing clusters in 
the nominal redshift range 6000-15,000 km s-1. Only 11 of 
the 84 program clusters are outside this range, and only two 
he outside the range 4000-17,000 km s“1. These two clus- 
ters are A419 (CID = 23, cz = 20,329 km s-1) and A2148 
(CID = 56, cz = 26,322 km s-1). They were selected on the 
basis of redshifts from Struble & Rood’s compilation 
(12,180 and 13,250 km s-1, respectively) that proved erron- 
eous. Note that Coma is not a program cluster; although it 
has an appropriate redshift, it lies just outside the survey 
region (it is the Abell cluster nearest the north Galactic pole 
in Fig. 2), and the galaxies in it were not selected in the same 
way (see below). 




















Fig. 2.—The EFAR cluster sample compared to the overall distribution of Abell clusters. The boundaries of the HCB and PPC regions on the sky are 
indicated. Large circles are Abell clusters (filled if they are in the EFAR sample); small dots are non-Abell clusters in the EFAR sample. The three panels show 
the cluster distribution (in an Aitoff projection of Galactic coordinates) for three redshift ranges: (a) cz = 0-6000 km s~1;(b)cz = 6000-15,000 km s_ 1 ; (c) 
cz = 15,000-20,000 km s-1. The scale in /i"1 Mpc at the upper end of each redshift range is indicated by the bar at left. Also indicated are the direction of the 
Local Group’s motion with respect to the CMB (O) and with respect to the Lauer-Postman (1994) dipole for the Abell clusters within 15,000 km s -1 (0). 
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TABLE 2 
Cluster Sample by Type and Redshift 
cz Range iVA iVj NF Ns 
HCB 
<6000  0 0 1 1 
6000-15000  14 17 4 35 
15000-20000  1 1 0 2 
>20000  1 0 0 1 
Total  16 18 5 39 
PPC 
<6000  1 0 1 2 
6000-15000  23 12 3 38 
15000-20000  1 2 1 4 
>20000  1 0 0 1 
Total  26 14 5 45 
In the nominal redshift range cz = 6000-15,000 km s-1, 
there are a total of 32 distinct Abell clusters in our sample, 
12 in HCB and 20 in PPC. (The total of 37 in Table 2 arises 
because we split five Abell clusters into two components as 
a result of apparent substructure: A533, A548, A2063, 
A2162, and A2593.) NED fists a total of 50 Abell clusters in 
the survey region over this same redshift range, 15 in HCB 
and 35 in PPC (Abell et al. 1989, excluding sup- 
plementaries). However, scrutiny of the literature references 
and comparison with the Sky Survey plates provide strong 
evidence that the NED redshifts for a significant number of 
the Abell clusters that apparently should have been in our 
sample are incorrect, mostly belonging to foreground 
objects (see Appendix for details). 
Excluding these clusters as very probably outside our 
sample redshift range, we find there are in fact 13 Abell 
clusters in the HCB volume and 27 in the PPC volume, so 
that our samples of Abell clusters are 12/13 æ 92% com- 
plete in HCB and 20/27 æ 74% complete in PPC. In fact, 
four of the clusters missed from our PPC sample are from 
Abell et al. (1989), which was not available when we were 
selecting our sample; excluding these, our completeness in 
PPC is 20/23 æ 87%. The selection of our cluster sample 
will need to be accounted for in interpreting the results 
obtained on the velocity field. 
The location of our survey volumes with respect to the 
major large-scale structures is illustrated in Figure 3, which 
shows the program clusters relative to the superclusters 
identified by Einasto et al. (1994). These are very similar to 
the superclusters given in the earlier supercluster catalogs of 
Bahcall & Soneira (1984), Batuski & Bums (1985), Tully & 
Fisher (1987), Tully et al. (1992), and Zueca et al. (1993), 
differing only in the eifective density threshold used to 
define the superclusters and in having more Abell clusters 
with redshifts to work with. The names of the superclusters 
are those given in Einasto et al. (following earlier authors) 
except for Pisces A and Pisces B, which we have supplied for 
Einasto et al.’s superclusters 16 and 17. The volume we call 
HCB is centered on the Hercules supercluster at 10,000 
km s_1 and reaches toward (but does not encompass) the 
Corona Borealis and Bootes superclusters at ~ 20,000 
km s “1. It does not include any other superclusters identified 
by Einasto et al. The PPC volume includes the Perseus- 
Pegasus A, Pisces A, and Lepus superclusters at distances of 
~ 12,000 km s'1 and has an outer boundary that does not 
quite include the Pisces B, Pisces-Cetus, and Horologium- 
Reticulum superclusters at ~ 18,000 km s~1. 
3. SELECTION OF THE GALAXY SAMPLE 
The search for suitable elliptical galaxies in each of the 
selected clusters was carried out using the high-quality 
enlargements of the relevant regions of Sky Survey glass 
copies described above. These enlargement prints greatly 
aided the uniform selection of our galaxy sample and the 
quantification of the selection criteria. Galaxies were selec- 
ted entirely by their morphology and size on the enlarge- 
ments. As redshifts were unavailable for many of the 
galaxies in our program clusters, we used the elliptical gal- 
axies with known redshifts as a guide in finding other gal- 
axies with elliptical morphologies and similar apparent 
sizes. We erred on the side of including some objects with 
disks rather than exclude possible elliptical galaxies. In 
order not to bias the selection, we did not identify known 
galaxies, but chose objects solely on the basis of their 
appearance on the Sky Survey enlargement prints. 
From our previous experience (Faber et al. 1989), high- 
quality photographic enlargements of the Sky Survey glass 
copies can be used to make a quantifiable selection of ellip- 
tical galaxies. Thus an initial survey of the enlargements was 
conducted by picking out suitably sized objects that could 
possibly be E or SO galaxies. As many galaxy images are 
saturated on the Sky Survey plates, we realized at the outset 
that this selection procedure also yields spiral galaxies, 
which would have to be weeded out with further imaging. 
However, we decided it was preferable to use an inclusive 
procedure in order to make the selection criteria more 
readily quantifiable and to bear the overhead of the extra 
subsequent imaging needed to make final morphological 
classifications. 
All galaxies identified as possible E or SO galaxies by the 
initial selection process were given capital-letter design- 
ations within each cluster (e.g., A119 A, J3 C, P777-3 B). 
This yielded 598 E/S0 galaxy candidates. A second pass 
through the selection process added 145 additional candi- 
dates (generally fainter, smaller galaxies), which were given 
numerical designations (e.g., A119 2, J3 1) to distinguish 
them from the first set. Altogether we selected a total of 743 
E/S0 galaxy candidates in the program clusters. The final 
list of galaxies useful as distance indicators was further 
refined after spectroscopy and spectra were obtained. 
In order to have a calibration and comparison sample, 
we also chose 52 well-studied galaxies in Coma, Virgo, and 
the field. These galaxies were not selected in the same way as 
the program galaxies but were drawn from samples studied 
by previous workers investigating the Dn-a ^nd FP rela- 
tions. Our primary comparison sample of 32 Coma Cluster 
galaxies are designated by their Dressier (1984) numbers 
(e.g., COMA 124 is D124). The seven Virgo Cluster and 13 
field galaxies are called by their NGC names (e.g., N4486 is 
NGC4486). 
Table 3 gives the basic data on all 795 objects observed in 
the EFAR project, fisting the galaxy identification number 
(GIN), the galaxy’s name, its position (J2000), the R-band 
extinction AR, derived as described below, the Galactic 
coordinates (/, b\ the logarithm of the photographic diam- 
eter Dw in arcseconds (see § 4), and some comments, which 
include other names for the galaxies (mainly NGC/IC 
names). The GIN is the unique identifier for each galaxy: 
the 743 program objects are assigned numbers 1-742 and 
901 (P777-2 2). The 52 calibration galaxies are assigned 
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-200 -100 0 100 200 
SGY (Mpc) 
Fig. 3.—The EFAR cluster sample in relation to the surrounding large-scale structures. Large dots are Abell clusters and small dots are non-A’ell 
clusters. The ellipses are the superclusters identified by Einasto et al. (1994), with the relevant ones named. The clusters and superclusters are shown projected 
onto the supergalactic SGY-SGZ plane, with the four panels corresponding to four shces in SGX: (a) SGX > 50 ft-1 Mpc; (b) SGX = 0-50 /i_1 Mpc; (c) 
SGX = -50-0 h~1 Mpc; (d) SGX < —50 h~1 Mpc. The ellipses represent the size of each supercluster given by Einasto et al. (1994) and thus should 
correspond to their extent. 
numbers 750-801. Note that there has been some renaming 
of the galaxies compared to Colless et al. (1993) because of 
the incorrect cluster names used in that paper. Only the 
cluster part of the name has been changed (following § 2 and 
the notes to Table 1); the alphanumeric designation (and 
the GIN) remains the same (e.g., A2506 A has become 
P522-1 A). 
Of the total of 743 E/S0 galaxy candidates, it was subse- 
quently found that there were three duplicated pairs (GINs 
53 = 55, 406 = 435, 565 = 576) and that four “galaxies” 
are actually stars (GINs 123, 131, 133, 191); these are all 
noted in the comments column of Table 3. Excluding the 
duplicates and stars gives a sample of 736 galaxies that are 
E/S0 candidates. The distribution of the number of galaxies 
per program cluster is shown in Figure 4; the number of 
galaxies selected per cluster ranges from two to 19, with a 
median of eight. 
Accurate positions were determined for all program gal- 
axies by using the Galaxy Automated Scanning Program 
(GASP) of the Space Telescope Science Institute. The posi- 









































































Master List of EFAR Sample Galaxies 



















































































































































00 39 26.27 
00 40 28.02 
00 39 55.95 
00 40 30.59 
00 38 54.76 
00 39 04.56 
00 40 44.71 
00 41 50.40 
00 41 50.07 
00 42 54.67 
00 43 10.15 
00 41 22.23 
00 56 25.63 
00 56 16.09 
00 57 34.95 
00 56 56.98 
00 56 02.67 
00 55 40.64 
00 55 18.82 
00 57 45.27 
00 57 27.84 
00 57 17.12 
00 56 12.82 
00 55 21.46 
01 02 05.44 
00 58 47.45 
00 59 24.44 
00 58 22.68 
01 00 56.43 
01 00 18.06 
00 58 51.18 
00 59 36.06 
00 58 41.32 
00 59 39.27 
00 58 48.27 
01 09 18.13 
01 08 38.00 
01 08 12.09 
01 08 14.59 
01 08 43.32 
01 08 34.98 
01 07 41.75 
01 12 27.34 
01 12 23.50 
01 10 28.96 
01 12 18.66 
01 13 15.75 
01 13 02.89 
01 12 59.67 
01 13 47.70 
01 11 24.88 
01 14 14.44 
01 11 50.18 
01 10 37.92 
01 11 50.18 
01 13 00.07 
01 12 48.76 
01 14 21.60 
01 14 57.64 
01 14 54.38 
01 15 15.83 
01 16 12.86 
01 15 16.88 
01 14 46.35 
01 25 31.36 
01 24 47.80 
01 25 13.09 
01 24 36.50 
01 20 58.56 
01 20 55.53 
01 20 36.23 
+06 44 03.3 
+ 06 43 10.9 
+ 06 50 55.0 
+06 55 02.9 
+ 07 03 45.3 
+07 29 33.5 
+06 33 322 
-09 18 125 
-09 25 47.4 
-09 13 50.1 
-09 51 42.7 
-09 52 41.9 
-01 15 45.5 
-01 15 18.9 
-01 23 27.9 
-01 12 43.2 
-01 20 03.4 
-01 18 43.3 
-01 16 37.3 
-00 25 11.3 
-00 28 18.9 
-00 40 11.2 
-00 35 49.1 
-01 21 09.6 
+26 57 06.4 
+ 26 58 39.3 
+ 27 03 328 
+ 26 51 58.7 
+ 27 09 53.1 
+ 26 56 57.3 
+ 12 58 21.2 
+ 12 59 09.7 
+ 12 41 35.0 
+ 12 57 34.1 
+ 13 05 57.5 
+02 12 15.1 
+02 16 06.5 
+02 11 37.5 
+02 10 36.1 
+ 02 11 31.0 
+02 09 44.2 
+02 07 09.2 
+ 15 44 59.9 
+ 15 43 33.8 
+ 16 11 25.7 
+ 16 19 33.5 
+ 15 30 58.1 
+ 15 31 37.9 
+ 15 29 27.1 
+ 15 30 28.9 
+ 15 34 21.9 
+ 15 53 54.1 
+ 15 21 00.8 
+ 16 14 42.8 
+ 15 21 00.8 
-00 15 11.3 
-00 17 26.8 
+00 10 46.5 
+00 25 49.2 
+00 18 10.2 
+ 00 12 46.9 
-00 06 30.5 
+00 11 06.7 
-00 00 06.3 
+ 01 45 32.8 
+ 01 36 25.8 
+02 03 58.4 
+ 02 02 37.6 
-13 51 00.8 
-13 50 06.2 






































































































































































































































































































Same as 55 






































































































































































































































01 20 34.24 
01 20 20.61 
01 20 20.53 
01 19 16.79 
01 20 04.97 
01 19 32.19 
01 25 07.66 
01 25 11.99 
01 24 40.94 
01 24 38.64 
01 24 34.81 
01 24 43.69 
01 37 15.38 
01 37 23.42 
01 37 06.95 
01 37 23.14 
01 37 59.90 
01 37 50.26 
01 37 25.39 
01 39 24.84 
01 38 22.32 
01 37 23.39 
01 37 15.68 
01 36 27.66 
01 50 43.02 
01 50 51.78 
01 51 23.66 
01 51 21.37 
01 49 13.02 
01 50 15.59 
01 51 45.53 
01 52 24.98 
01 50 3113 
01 52 46.45 
01 50 51.29 
01 50 33.28 
01 49 43.79 
01 55 10.27 
01 53 08.53 
01 57 50.41 
01 58 54.87 
01 52 39.68 
01 54 53.95 
02 25 38.27 
02 25 27.43 
02 23 56.01 
02 26 27.62 
02 26 14.63 
02 26 12.24 
02 26 09.82 
02 30 16.42 
02 30 10.54 
02 29 54.43 
02 29 49.91 
02 29 14.08 
02 29 34.98 
02 30 31.04 
02 28 39.84 
02 29 13.98 
02 28 20.94 
02 27 33.18 
02 27 44.34 
02 29 14.30 
02 46 04.03 
02 45 48.39 
02 45 43.87 
02 46 50.09 
02 45 13.82 
02 45 1256 
02 45 04.07 
02 49 45.56 
02 49 40.40 
-13 51 50.6 
-13 53 23.1 
-13 58 26.4 
-13 54 08.6 
-13 47 47.2 
-13 43 34.6 
+08 41 56.9 
+08 39 20.1 
+08 36 31.5 
+08 30 35.0 
+08 34 34.2 
+08 46 33.4 
-09 11 51.7 
-09 10 07.9 
-09 08 58.0 
-09 16 14.5 
-09 00 26.6 
-08 58 50.4 
-08 55 53.7 
-09 24 04.0 
-08 58 32.7 
-09 05 59.2 
-09 01 33.1 
-09 28 44.1 
+ 33 04 54.4 
+ 33 05 31.9 
+ 33 01 51.3 
+ 33 11 10.5 
+ 33 05 44.0 
+ 33 29 43.4 
+ 33 32 14.1 
+ 33 30 26.4 
+ 33 02 49.7 
+ 36 09 06.8 
+ 36 16 31.7 
+ 36 22 14.1 
+ 35 47 06.8 
+ 35 16 53.6 
+ 36 49 10.8 
+ 36 20 34.3 
+ 36 40 28.9 
+ 36 10 16.5 
+ 36 55 03.8 
+ 36 57 51.3 
+ 37 10 26.7 
+ 37 03 45.3 
+ 37 02 24.3 
+ 37 17 30.3 
+ 37 13 17.7 
+ 36 47 04.7 
+ 23 09 123 
+ 23 08 33.5 
+ 23 05 48.5 
+ 23 06 29.6 
+ 23 04 56.5 
+ 22 56 34.3 
+ 22 56 56.7 
+ 23 00 43.3 
+ 22 57 57.7 
+ 23 01 42.0 
+ 23 03 35.2 
+ 23 01 424 
+ 22 50 22.0 
+ 36 54 17.8 
+ 36 51 123 
+ 36 51 16.1 
+ 36 58 43.5 
+ 36 41 40.5 
+ 36 42 42.9 
+ 36 42 34.8 
+ 46 58 33.3 















































































































































































































































































































































































































































































































































02 51 01.00 
02 50 12.86 
02 52 16.90 
02 48 59.87 
02 48 10.87 
02 55 44.28 
02 55 48.39 
02 56 32.92 
02 56 28.85 
02 56 27.92 
02 57 04.64 
02 56 32.53 
02 57 23.63 
02 57 37.59 
02 57 57.55 
02 57 08.06 
02 57 33.72 
02 55 19.94 
02 55 14.90 
02 58 14.27 
02 58 21.03 
02 58 37.77 
02 58 54.29 
02 59 16.14 
02 58 29.75 
02 58 24.62 
02 59 52.37 
02 57 41.61 
03 00 08.67 
02 59 59.92 
03 08 20.06 
03 07 44.60 
03 08 03.25 
03 08 15.97 
03 08 10.82 
03 08 15.85 
03 08 28.07 
03 08 33.26 
03 08 21.63 
03 08 20.24 
03 08 16.33 
03 08 48.58 
03 09 20.17 
03 08 03.44 
03 07 50.76 
04 33 37.80 
04 34 10.46 
04 34 39.37 
04 33 57.05 
04 35 06.96 
04 33 41.55 
04 33 32.12 
04 45 11.53 
04 45 21.72 
04 45 35.11 
04 45 31.16 
04 43 45.39 
04 47 51.82 
04 47 13.48 
04 46 55.95 
04 46 51.88 
04 46 37.84 
04 52 49.27 
04 52 57.66 
04 53 28.79 
04 58 54.68 
04 58 44.03 
04 58 33.27 
04 58 31.50 
04 58 38.51 
04 59 43.03 
04 54 52.26 
+46 57 16.5 
+47 10 51.0 
+ 46 54 47.1 
+ 47 06 11.8 
+47 01 36.0 
-14 12 30.0 
-14 15 14.5 
+ 15 54 36.3 
+ 15 54 57.0 
+ 16 00 28.6 
+ 15 58 59.2 
+ 16 00 14.8 
+ 16 05 41.8 
+ 16 04 03.7 
+ 16 06 19.1 
+ 15 58 47.2 
+ 05 58 36.0 
+06 07 29.0 
+06 10 38.6 
+ 05 58 18.0 
+ 06 05 41.4 
+ 06 10 32.8 
+ 06 06 57.8 
+ 06 07 59.6 
+ 06 18 22.3 
+ 06 35 30.2 
+ 06 31 57.5 
+ 06 01 35.4 
+05 48 15.2 
+ 05 58 02.9 
-04 08 19.2 
-04 19 09.6 
-04 23 59.8 
-23 41 29.6 
-23 40 53.9 
-23 40 47.2 
-23 46 30.6 
-23 47 55.3 
-23 38 47.7 
-23 37 32.3 
-23 33 50.2 
-23 26 07.3 
-23 25 44.4 
-23 35 52.0 
-23 48 54.5 
-13 15 43.3 
-13 22 12.7 
-13 23 30.6 
-13 27 45.7 
-13 23 39.2 
-13 10 13.1 
-13 10 20.7 
-15 52 13.4 
-15 47 29.0 
-16 01 18.6 
-16 04 17.7 
-15 49 01.5 
-15 31 31.3 
-15 55 25.5 
-16 26 17.4 
-16 20 09.1 
-16 18 15.6 
+ 01 15 31.5 
+ 01 15 22.5 
+ 01 16 55.6 
-00 29 21.4 
-00 28 41.8 
-00 33 12.0 
-00 34 30.3 
-00 17 28.2 
-00 35 58.9 






































































































































































































































































































































































































































































































































04 57 04.52 
04 56 53.65 
04 55 23.18 
04 57 17.76 
04 53 55.35 
04 51 20.62 
04 52 12.23 
04 47 34.26 
04 47 04.10 
04 51 00.10 
04 50 41.65 
04 48 00.05 
04 59 47.30 
05 00 24.30 
04 59 33.35 
05 01 27.78 
05 02 54.33 
05 03 11.53 
05 03 03.56 
05 03 23.43 
05 04 14.86 
05 03 47.48 
05 03 29.86 
05 03 26.15 
05 05 16.35 
05 05 12.75 
05 04 35.55 
05 06 20.79 
05 04 22.36 
05 04 43.59 
05 04 35.63 
05 03 54.39 
05 05 34.94 
05 04 58.94 
05 04 01.44 
05 03 57.88 
05 03 50.66 
05 05 36.41 
05 01 35.38 
05 01 07.97 
05 01 11.54 
05 05 39.92 
05 01 36.10 
05 01 08.32 
05 01 06.68 
05 00 18.34 
05 00 31.02 
05 02 28.48 
05 01 31.49 
05 01 45.72 
05 03 44.24 
05 48 38.47 
05 48 43.20 
05 47 34.77 
05 47 25.23 
05 46 55.52 
05 47 47.55 
05 47 43.24 
05 49 21.79 
05 47 26.62 
05 47 24.70 
05 48 33.28 
05 49 59.06 
05 50 02.72 
05 45 22.15 
05 45 05.02 
05 49 13.16 
05 45 27.20 
05 45 27.74 
05 46 34.05 
05 42 18.85 
05 42 04.62 
05 42 04.79 
-18 17 09.2 
-18 14 43.8 
-18 23 14.3 
-17 27 15.5 
-18 20 44.2 
-17 30 14.3 
-17 24 30.7 
-17 20 51.6 
-17 20 58.1 
-17 19 55.0 
-16 45 03.9 
-16 39 51.8 
-18 34 51.9 
-18 51 58.2 
-18 12 18.1 
-18 18 33.2 
-20 21 59.7 
-20 19 01.4 
-20 16 32.4 
-20 18 42.0 
-20 06 59.4 
-20 00 06.2 
-20 27 25.0 
-20 02 30.2 
-19 13 06.6 
-19 08 35.8 
-19 16 11.5 
-19 28 01.6 
-19 02 26.3 
-19 18 37.5 
-19 19 20.8 
-19 07 43.5 
-19 09 24.4 
-19 18 58.1 
-23 59 48.2 
-24 00 32.8 
-23 31 01.3 
-24 19 54.6 
_23 44 47.4 
-23 44 28.0 
-23 56 34.5 
-23 44 49.7 
-22 36 03.6 
-22 34 58.7 
-22 34 57.1 
-22 23 38.5 
-22 18 28.8 
-22 43 40.6 
-22 58 58.9 
-23 09 42.1 
-23 19 24.3 
-25 28 41.0 
-25 28 39.6 
-25 32 46.4 
-25 34 20.4 
-25 38 09.1 
-25 44 45.5 
-25 54 56.9 
-25 20 48.3 
-25 14 50.5 
-25 15 22.5 
-25 21 52.9 
-25 44 22.3 
-25 46 16.0 
-25 47 30.6 
-25 47 42.0 
-25 36 43.6 
-25 53 53.9 
-25 55 07.8 
-25 22 527 
-26 05 53.5 
-26 07 20.5 















































































































































































































































































































E488G019, W 180b 
E488G015, W 180a 
E488G006 
E488G009, W 162c 
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TABLE 3—Continued ^ 























































































































































05 42 07.27 
05 41 25.55 
05 41 20.59 
05 41 02.52 
05 43 14.95 
05 42 20.92 
05 42 14.62 
05 44 56.19 
05 45 07.99 
05 43 03.54 
05 44 29.72 
05 44 26.08 
05 42 54.82 
05 41 46.38 
13 05 36.58 
13 05 56.16 
13 05 32.28 
13 05 03.09 
13 05 25.93 
13 07 21.93 
13 06 50.97 
13 06 25.02 
13 43 24.96 
13 42 55.61 
13 42 48.71 
13 44 14.21 
13 42 23.39 
13 42 23.64 
13 44 11.74 
13 41 17.06 
13 55 13.46 
13 55 12.60 
13 55 34.47 
13 54 55.88 
13 53 40.70 
13 52 44.93 
13 52 37.52 
13 51 05.48 
13 51 04.69 
13 50 31.88 
13 50 30.87 
13 50 25.15 
13 49 52.58 
13 55 48.41 
13 55 56.21 
13 56 09.37 
13 56 01.99 
13 51 39.37 
14 08 07.00 
14 08 07.56 
14 08 06.20 
14 06 36.63 
14 09 55.79 
14 09 54.01 
14 08 04.25 
14 47 02.19 
14 46 39.21 
14 46 47.82 
14 46 54.17 
14 48 17.28 
14 48 05.20 
14 47 45.66 
14 46 50.42 
14 46 22.02 
14 47 06.34 
14 46 53.77 
14 46 46.51 
14 46 27.74 
14 47 06.93 
14 49 07.62 
14 49 34.94 
14 48 36.62 
14 47 17.71 
-26 11 54.4 
-26 14 31.2 
-26 15 34.5 
-26 11 14.0 
-25 54 12.5 
-25 32 29.0 
-25 32 25.4 
-25 55 16.8 
-26 05 35.1 
-25 59 07.3 
-26 03 32.6 
-26 04 41.4 
-26 18 43.9 
-25 51 57.5 
+ 53 33 49.9 
+ 53 39 32.8 
+ 53 41 05.6 
+ 53 39 13.5 
+ 53 35 29.2 
+ 53 35 10.9 
+ 53 32 48.1 
+ 53 29 03.5 
+ 30 04 08.8 
+ 29 52 05.6 
+ 29 42 19.2 
+ 29 48 13.4 
+ 29 50 50.6 
+ 29 49 28.0 
+ 29 34 59.2 
+ 29 50 03.4 
+ 25 03 04.7 
+ 25 01 15.2 
+ 25 02 58.1 
+ 25 07 20.3 
+ 25 04 43.8 
+ 25 02 22.4 
+ 24 44 54.1 
+ 25 05 35.4 
+ 25 04 57.2 
+ 24 58 22.5 
+ 24 57 44.7 
+ 24 54 30.3 
+25 11 25.7 
+ 24 48 17.8 
+ 24 57 02.2 
+ 25 11 42.5 
+ 24 40 30.7 
+ 24 41 17.4 
-09 04 18.4 
-09 03 42.8 
-09 04 41.5 
-09 13 45.6 
-09 04 55.7 
-08 49 22.2 
-09 09 09.6 
+ 13 40 04.3 
+ 13 40 32.6 
+ 13 41 40.3 
+ 13 42 35.8 
+ 13 45 25.1 
+ 13 28 48.9 
+ 13 20 31.6 
+ 13 50 51.8 
+ 13 28 35.6 
+ 11 35 36.9 
+ 11 37 33.7 
+ 11 34 11.5 
+ 11 30 24.9 
+ 10 59 57.6 
+ 10 58 46.2 
+ 11 14 52.6 
+ 11 19 31.4 



































































































































































































































































































































































































































































































































14 46 53.56 
14 54 23.50 
14 52 55.36 
14 52 56.91 
14 52 43.31 
14 52 22.90 
14 49 59.15 
14 49 56.99 
14 52 57.84 
14 51 14.66 
14 49 22.41 
14 54 31.54 
14 54 48.00 
14 54 17.98 
14 51 14.31 
14 51 17.70 
14 53 40.02 
14 54 54.07 
14 54 05.16 
14 55 56.80 
14 55 58.08 
14 55 23.88 
15 19 01.53 
15 19 03.56 
15 18 27.88 
15 21 22.60 
15 17 23.00 
15 19 24.75 
15 18 52.61 
15 20 51.87 
15 19 37.41 
15 19 33.78 
15 19 27.82 
15 18 09.29 
15 11 41.53 
15 11 31.53 
15 11 37.04 
15 12 52.96 
15 13 10.47 
15 13 18.61 
15 14 06.19 
15 13 50.80 
15 13 49.70 
15 13 43.46 
15 10 52.32 
15 21 55.39 
15 20 53.32 
15 21 36.91 
15 12 50.76 
15 12 47.60 
15 12 43.37 
15 12 37.66 
15 12 34.39 
15 11 31.44 
15 10 11.06 
15 09 28.27 
15 12 28.21 
15 11 16.11 
15 16 44.56 
15 16 45.87 
15 16 53.98 
15 16 09.85 
15 16 09.99 
15 17 12.64 
15 17 10.91 
15 23 05.35 
15 23 10.92 
15 23 14.06 
15 23 15.06 
15 23 07.52 
15 23 10.45 
15 23 35.30 
15 23 39.26 
+ 1122 46.3 
+ 16 21 17.6 
+ 16 42 09.4 
+ 16 43 39.0 
+ 16 54 12.6 
+ 17 07 16.7 
+ 16 48 35.6 
+ 16 48 30.5 
+ 16 41 48.3 
+ 16 41 42.0 
+ 16 25 55.8 
+ 18 38 32.0 
+ 18 33 49.3 
+ 18 33 10.8 
+ 18 45 25.9 
+ 18 41 12.4 
+ 18 04 11.1 
+ 18 50 11.5 
+ 18 26 00.2 
+ 18 02 48.9 
+ 18 30 07.9 
+ 18 50 08.1 
+04 31 13.5 
+04 19 59.6 
+04 40 30.6 
+04 20 28.9 
+04 12 47.8 
+ 04 34 45.5 
+04 51 55.6 
+ 04 23 27.5 
+04 26 53.7 
+04 20 15.3 
+ 04 05 44.2 
+04 33 45.6 
+04 29 26.9 
+04 31 01.5 
+04 28 01.6 
+04 30 48.4 
+ 04 28 54.2 
+ 04 28 37.4 
+04 13 18.0 
+ 04 37 19.4 
+04 43 23.2 
+ 04 21 43.1 
+ 04 52 03.8 
+08 25 24.5 
+ 08 23 47.1 
+07 43 08.4 
+ 07 25 25.5 
+07 26 02.2 
+ 07 26 48.1 
+ 07 27 04.1 
+ 07 25 51.9 
+ 07 15 05.5 
+07 37 41.8 
+ 07 33 22.4 
+07 58 24.0 
+07 29 19.9 
+ 07 01 15.6 
+07 00 14.6 
+ 06 56 20.3 
+ 06 57 51.3 
+06 57 04.2 
+ 07 01 40.9 
+06 56 29.3 
+ 08 36 31.9 
+08 38 02.1 
+08 38 42.3 
+ 08 34 24.4 
+08 31 41.0 
+ 08 30 18.7 
+09 20 45.1 










































































































































































































































































































Same as 435, IC 1116 
A1514+07 













































































































































































































































































































































































+08 59 24.3 
+08 25 24.6 
+ 21 46 56.3 
+ 21 44 20.0 
+ 2144 36.5 
+ 21 49 25.6 
+ 21 54 52.9 
+21 46 20.0 
+ 21 42 13.6 
+41 34 40.7 
+ 41 34 53.5 
+ 41 30 16.1 
+41 34 47.9 
+41 33 29.0 
+41 24 52.9 
+41 23 23.7 
+41 28 00.8 
+41 26 54.2 
+41 29 50.9 
+ 15 58 27.1 
+ 15 54 26.2 
+ 16 20 43.9 
+ 16 21 56.4 
+ 16 24 09.1 
+ 15 41 07.4 
+ 15 38 41.8 
+ 15 30 12.6 
+ 16 19 38.2 
+ 16 20 16.3 
+ 15 54 01.7 
+ 15 45 20.2 
+ 15 41 46.8 
+ 16 27 15.3 
+ 16 40 34.5 
+ 22 24 14.8 
+ 22 40 28.0 
+22 39 51.9 
+ 22 29 19.4 
+23 57 53.2 
+ 23 50 28.8 
+ 23 43 04.6 
+ 24 10 54.0 
+ 24 12 25.0 
+ 24 03 14.5 
+ 25 27 12.5 
+25 27 09.3 
+ 25 26 47.6 
+25 33 45.3 
+25 36 03.8 
+25 29 48.5 
+25 22 20.8 
+25 18 32.2 
+ 25 30 32.1 
+ 23 55 56.4 
+ 23 45 19.5 
+23 58 29.0 
+ 24 05 41.1 
+ 24 16 42.5 
+ 24 10 32.1 
+ 24 13 23.3 
+ 23 51 52.7 
+ 17 43 15.9 
+ 17 42 01.6 
+ 17 46 31.9 
+ 17 43 45.9 
+ 17 52 12.0 
+ 17 42 59.0 
+ 17 42 48.8 
+ 17 45 39.0 
+ 18 00 59.2 
+ 18 09 33.0 
+ 18 09 50.0 





































































































































































































































































































Same as 406, IC 1116 
A1600+16C, W 159a, Arp 324 




W 090a, 090b 
NGC 6020, IC 1148 
NGC 6075, W 380 
NGC 6051 












































































































































































































16 06 16.09 
16 06 06.15 
16 07 09.93 
16 07 38.61 
16 06 25.49 
16 06 25.85 
16 05 47.16 
16 04 51.79 
16 07 19.57 
16 05 15.15 
16 06 19.60 
16 05 29.24 
16 05 26.47 
16 04 41.19 
16 04 43.77 
16 04 49.94 
16 06 03.55 
16 06 16.55 
16 04 41.61 
16 06 58.41 
16 04 10.55 
15 58 20.65 
15 58 32.40 
15 54 24.32 
15 54 06.07 
16 00 14.93 
15 53 50.03 
15 53 30.92 
15 57 04.43 
15 57 49.66 
15 57 42.66 
15 57 30.79 
15 56 23.65 
16 13 14.77 
16 13 04.99 
16 13 04.17 
16 13 08.90 
16 13 24.75 
16 12 57.06 
16 12 35.61 
16 11 58.88 
16 11 55.34 
16 12 16.76 
16 12 11.31 . 
16 11 56.69 
16 12 38.94 
16 11 29.61 
16 11 02.05 
16 14 15.01 
16 11 36.32 
16 18 00.61 
16 17 40.60 
16 17 20.19 
16 17 09.39 
16 18 23.70 
16 29 44.93 
16 27 41.20 
16 25 10.37 
16 30 41.91 
16 30 33.98 
16 30 17.83 
16 29 23.84 
16 28 54.21 
16 26 39.89 
16 28 37.98 
16 28 27.59 
16 28 41.72 
16 30 58.83 
16 28 21.60 
16 30 42.04 
16 30 26.90 
16 29 09.44 
16 28 38.31 
+ 18 14 58.7 
+ 18 36 23.4 
+ 18 38 27.4 
+ 18 28 46.9 
+ 15 41 07.2 
+ 15 41 36.5 
+ 15 47 26.2 
+ 15 43 21.9 
+ 15 50 57.9 
+ 15 55 31.8 
+ 16 25 52.0 
+ 16 26 07.9 
+ 16 26 35.3 
+ 16 25 46.4 
+ 16 31 19.4 
+ 16 35 02.4 
+ 16 10 31.4 
+ 16 02 19.4 
+ 16 38 56.9 
+ 16 09 43.4 
+ 16 05 13.9 
+ 18 04 49.7 
+ 17 52 16.2 
+ 18 39 05.8 
+ 18 38 51.0 
+ 18 22 32.6 
+ 18 20 27.6 
+ 18 21 27.6 
+ 17 37 31.7 
+ 16 18 35.0 
+ 16 13 04.0 
+ 15 57 20.8 
+ 16 31 22.6 
+ 30 54 08.8 
+ 30 54 05.0 
+ 30 54 00.4 
+ 30 49 37.0 
+ 30 35 58.0 
+ 30 46 14.1 
+ 29 29 04.3 
+ 29 50 26.4 
+ 29 49 45.5 
+ 29 34 21.6 
+ 29 34 25.9 
+ 29 27 15.1 
+ 29 38 35.7 
+ 29 26 59.9 
+ 29 31 27.7 
+ 29 17 31.5 
+ 29 29 31.7 
+ 35 06 35.6 
+ 35 00 13.8 
+ 34 54 04.9 
+ 34 52 43.2 
+ 35 10 26.2 
+ 40 48 39.7 
+40 55 36.1 
+40 53 33.1 
+ 40 31 44.4 
+40 32 20.7 
+ 40 35 53.0 
+ 40 52 28.6 
+ 40 51 58.3 
+ 40 28 39.7 
+ 41 09 48.6 
+41 09 38.3 
+41 08 12.4 
+ 40 55 48.4 
+ 40 54 23.1 
+ 40 31 45.1 
+ 41 29 01.9 
+ 40 59 14.7 































































































































































































































































































































A1627.7 + 40 
Same as 565 
NGC 6166, YY 364 
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16 28 23.40 
16 27 58.76 
16 27 55.33 
16 33 49.71 
16 31 02.84 
16 28 50.21 
16 31 19.30 
16 31 07.06 
16 30 45.32 
16 31 03.50 
16 27 40.96 
16 27 03.69 
16 27 22.16 
16 24 17.68 
16 23 28.15 
16 30 20.30 
16 29 56.67 
16 26 14.31 
16 37 34.39 
16 33 40.97 
16 33 13.93 
16 33 01.02 
16 32 57.28 
16 32 05.78 
16 32 16.69 
16 31 42.76 
16 31 42.58 
16 33 06.19 
16 33 10.40 
16 52 48.57 
16 52 13.43 
16 51 45.53 
16 51 07.88 
16 50 59.18 
16 48 45.85 
17 01 42.70 
16 51 58.72 
17 01 55.00 
17 01 56.14 
17 00 53.63 
17 00 46.98 
17 00 43.67 
16 59 46.97 
17 00 11.49 
17 02 13.68 
17 00 03.28 
16 57 58.17 
16 56 43.27 
16 57 29.18 
16 58 44.08 
16 58 50.77 
16 57 55.29 
16 57 42.89 
16 57 52.96 
17 15 22.96 
17 15 24.51 
17 14 37.65 
17 16 24.64 
17 14 53.84 
17 33 02.11 
17 33 08.86 
17 33 21.53 
17 33 20.49 
17 32 35.17 
17 31 21.11 
17 55 48.45 
17 54 50.34 
17 55 22.96 
18 02 40.27 
18 01 42.90 
17 59 30.25 
17 59 11.67 
18 03 04.42 
+ 39 34 11.8 
+ 39 36 13.4 
+ 39 15 30.1 
+ 39 15 45.4 
+ 39 47 31.7 
+ 39 50 04.7 
+ 39 09 01.4 
+ 39 12 17.8 
+ 39 11 41.6 
+ 39 50 17.6 
+ 39 22 57.5 
+ 39 31 37.5 
+ 39 06 33.3 
+ 39 12 39.4 
+ 39 11 28.9 
+ 39 48 15.0 
+ 39 56 36.3 
+ 39 58 00.9 
+ 50 20 42.0 
+ 50 22 28.8 
+ 50 23 53.9 
+ 50 23 41.5 
+ 50 24 05.3 
+ 50 22 45.5 
+ 50 11 21.0 
+ 50 14 10.4 
+ 50 10 03.1 
+ 50 32 08.6 
+ 50 18 21.5 
+ 81 37 56.1 
+ 81 37 10.6 
+ 81 35 29.3 
+ 81 34 56.1 
+ 81 34 28.1 
+ 81 36 37.8 
+ 81 54 44.7 
+ 81 30 42.2 
+ 28 25 01.9 
+ 28 23 15.5 
+ 27 43 27.4 
+ 27 50 55.4 
+ 28 01 31.8 
+ 27 46 01.1 
+ 28 16 45.1 
+ 28 07 43.9 
+ 28 25 40.4 
+ 27 51 14.1 
+ 27 49 17.9 
+ 27 50 38.3 
+ 27 51 31.6 
+ 27 57 52.7 
+ 27 41 56.7 
+ 27 39 32.1 
+ 28 07 41.2 
+ 57 24 39.8 
+ 57 19 20.8 
+ 57 18 19.4 
+ 57 25 16.9 
+ 57 40 21.6 
+ 43 45 33.0 
+ 43 42 33.6 
+ 43 38 03.8 
+43 54 46.9 
+ 43 51 08.8 
+ 43 36 57.1 
+ 62 36 42.2 
+ 62 38 40.1 
+ 62 39 28.2 
+ 42 47 42.7 
+ 42 43 07.8 
+ 42 30 54.0 
+ 42 35 27.8 



































































































































































































































































































































































































































































































































18 36 20.76 
18 35 58.69 
18 34 05.01 
18 36 51.50 
18 36 52.29 
21 41 03.96 
21 40 57.65 
21 42 15.95 
21 42 01.58 
22 50 02.23 
22 49 54.69 
22 49 25.31 
22 49 35.70 
22 49 46.00 
22 50 19.62 
22 50 17.73 
22 51 28.23 
22 51 09.04 
22 49 21.56 
22 49 10.26 
22 48 55.55 
23 18 43.60 
23 18 33.27 
23 18 30.26 
23 19 13.34 
23 17 21.45 
23 18 39.28 
23 18 29.45 
23 23 57.48 
23 23 59.18 
23 23 48.23 
23 23 54.47 
23 23 51.43 
23 23 50.89 
23 23 47.68 
23 23 58.99 
23 24 19.65 
23 23 10.61 
23 24 20.20 
23 24 12.24 
23 24 32.21 
23 24 37.33 
23 24 41.30 
23 24 23.10 
23 24 39.82 
23 24 35.89 
23 24 23.70 
23 24 12.15 
23 24 42.84 
23 25 37.66 
23 25 24.85 
23 24 36.87 
23 24 28.45 
23 24 01.52 
23 23 33.56 
23 23 11.85 
23 24 26.11 
23 24 49.11 
23 24 16.69 
23 24 31.86 
23 23 26.77 
23 24 03.51 
23 23 55.54 
23 38 29.53 
23 38 38.90 
23 38 29.34 
23 38 26.90 
23 38 50.79 
23 37 57.93 
23 40 00.95 
23 40 46.92 
23 39 49.50 
23 40 19.15 
+ 51 27 57.9 
+ 51 27 31.1 
+ 51 24 47.9 
+ 51 26 03.3 
+ 51 31 50.0 
-16 41 40.3 
-16 42 58.7 
-16 56 19.9 
-16 54 13.1 
+ 11 41 53.8 
+ 11 36 30.1 
+ 11 35 32.5 
+ 11 33 22.2 
+ 11 33 08.6 
+ 11 31 51.7 
+ 11 38 11.7 
+ 11 37 53.4 
+ 11 15 19.1 
+ 11 55 56.0 
+ 11 32 59.2 
+ 11 20 31.7 
+ 18 41 52.7 
+ 18 44 57.7 
+ 18 41 19.5 
+ 18 54 40.4 
+ 18 56 28.4 
+ 18 41 21.3 
+ 18 37 15.8 
+ 16 46 36.7 
+ 16 48 39.4 
+ 16 46 07.0 
+ 16 40 50.2 
+ 16 38 41.6 
+ 16 53 48.3 
+ 16 51 07.9 
+ 16 52 29.1 
+ 16 43 53.7 
+ 16 54 45.5 
+ 14 38 48.8 
+ 14 37 06.7 
+ 14 38 20.2 
+ 14 38 31.8 
+ 14 37 58.1 
+ 14 39 29.9 
+ 14 40 01.2 
+ 14 40 57.0 
+ 14 42 23.9 
+ 14 25 25.2 
+ 14 31 05.0 
+ 14 34 24.8 
+ 14 45 23.1 
+ 14 35 00.5 
+ 14 41 40.5 
+ 14 28 52.7 
+ 14 34 35.3 
+ 14 54 03.7 
+ 13 58 18.1 
+ 13 59 46.1 
+ 13 57 58.8 
+ 14 16 18.3 
+ 14 07 526 
+ 13 56 51.1 
+ 13 54 36.6 
+ 27 01 53.0 
+27 00 39.5 
+26 58 42.1 
+ 26 59 04.6 
+27 16 01.0 
+ 27 15 50.9 
+27 07 58.6 
+26 50 04.3 
+ 27 22 31.9 





















































































































































































































































































































A2338 + 26 
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 TABLE 3—Continued 

























































































































































23 40 54.43 
23 38 22.88 
23 38 18.63 
23 44 57.45 
23 44 43.91 
23 44 30.50 
23 44 27.78 
23 44 24.69 
23 44 16.22 
23 45 01.73 
23 45 17.34 
23 45 40.65 
23 50 58.70 
23 50 52.42 
23 51 01.30 
23 51 00.92 
23 51 30.16 
12 59 07.91 
12 59 07.90 
12 57 31.89 
12 57 33.88 
12 59 03.79 
12 59 12.82 
12 59 14.82 
12 59 22.82 
12 57 24.27 
13 01 54.45 
12 59 30.84 
12 59 30.81 
12 59 22.82 
12 59 20.83 
13 00 39.62 
12 59 34.77 
12 59 03.85 
12 58 59.86 
12 58 55.87 
13 00 07.68 
12 59 05.83 
13 00 13.64 
12 59 57.60 
10 47 49.50 
02 27 37.67 
10 05 13.42 
10 47 42.05 
12 24 27.87 
12 25 03.15 
12 25 24.23 
12 26 11.07 
12 29 46.57 
12 29 47.75 
12 30 31.85 
12 31 23.50 
12 59 33.78 
12 59 43.73 
12 59 43.77 
12 59 42.76 
13 00 52.56 
13 00 48.54 
13 00 03.69 
13 00 06.67 
13 00 07.64 
01 31 21.01 
01 32 52.08 
12 48 35.71 
15 06 28.73 
16 32 21.00 
23 20 42.29 
12 30 49.24 
00 42 44.23 
+27 30 32.5 
+ 27 09 27.8 
+ 26 53 11.2 
+ 09 11 33.9 
+09 12 55.2 
+09 15 48.2 
+09 16 00.2 
+09 09 51.9 
+09 02 54.2 
+09 02 39.8 
+ 09 16 16.4 
+ 09 14 06.3 
+27 08 48.5 
+27 09 56.9 
+ 27 15 26.1 
+ 27 17 18.8 
+ 27 14 08.5 
+ 27 46 10.7 
+ 27 47 01.7 
+ 28 28 16.0 
+ 28 28 54.0 
+ 28 07 25.6 
+ 27 58 37.8 
+ 27 58 13.8 
+ 27 54 44.0 
+27 29 47.9 
+ 27 37 28.8 
+27 47 35.1 
+ 27 53 03.1 
+ 27 53 49.0 
+ 27 53 15.0 
+ 27 55 21.4 
+ 27 57 38.2 
+ 27 57 32.6 
+ 27 58 02.6 
+ 27 58 01.5 
+ 27 58 32.8 
+ 27 59 47.7 
+ 28 02 20.9 
+ 28 14 50.6 
+ 12 34 56.9 
-01 09 17.2 
-07 43 06.5 
+ 13 59 09.1 
+ 07 19 04.9 
+ 12 53 11.2 
+ 18 11 23.4 
+ 12 56 47.7 
+08 00 07.5 
+ 13 25 49.6 
+ 12 29 26.0 
+ 25 46 32.5 
+ 27 56 50.2 
+ 27 59 47.4 
+ 27 54 44.4 
+ 27 55 37.4 
+ 28 00 21.7 
+28 05 21.6 
+27 59 08.7 
+28 00 08.8 
+28 04 38.8 
-06 52 16.1 
-07 01 54.6 
-05 48 02.9 
+01 36 15.6 
+ 19 49 35.6 
+08 13 02.5 
+ 12 23 32.1 



























































































































































































































































































Note.—Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds (J2000). 
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Fig. 4.—^Distribution of the number of galaxies selected in each 
program cluster. 
lions obtained appear to have an accuracy of O'.'S and were 
checked repeatedly during acquisition at the telescope. The 
R-band extinctions given in Table 3 were computed accord- 
ing to AR = 2AE(B—V), with E(B—V) obtained from 
Burstein & Heiles (1982,1984). 
4. SAMPLE SELECTION FUNCTIONS 
It has long been known, starting with Malmquist (1920), 
Neyman & Scott (1959), and others, that the statistical 
properties of a sample of objects depends on a number of 
observational factors, including the cutoS* and completeness 
of the sample. In investigations of this kind, there are two 
levels of selection we must deal with: (1) the choice of the 
clusters (or “fields”), and (2) the selection of the galaxies 
themselves. Having dealt with the former in § 2, we now 
turn to quantifying the latter. 
Incompleteness among the small, faint galaxies observed 
in a given cluster can lead to a strong selection bias, which 
affects the estimated distance to the cluster (see Lynden-Bell 
et al. 1988; Wilhck 1994; Strauss & Willick 1995; Freudling 
et al. 1995). As each cluster has its own intrinsic distance, 
richness, and structure, it will also have its own selection 
function that depends on the observational quantity upon 
which the sample is selected. The relevant quantity in this 
study is the photographic diameter measured from the Sky 
Survey images. 
For a cluster of galaxies, with index j, found within a fixed 
solid angle on the sky, we estimated the selection function of 
the survey (the completeness as a function of the selection 
variable X), S/X), by binning the program elliptical gal- 
axies in k fixed intervals AX and summing the number in 
each bin. We excluded program galaxies found to be spirals 
or otherwise unusable in our subsequent CCD imaging, as 
these will not be used for obtaining distances and so should 
not be included in the selection function. This yields the 
count, iV¿bfcs, of observed galaxies with the range of desired 
morphological types belonging to cluster j in the interval 
Xk — % AX < Xfc < Xk + ! AX. The ratio of this value to 
the true number of galaxies in this cluster and interval with 
the range of desired morphological types, Nflk, yields the 
selection function, 
spy = N^(Xk)/N*%Xk). (1) 
In order to estimate Nfy and thus determine Sj, a second 
catalog of all galaxies that might have been in the sample 
must be constructed. This means, for each cluster, measur- 
ing the photographic diameters for all elliptical galaxies 
(spirals were excluded) as large as or larger than the smallest 
galaxy that is included in our sample. 
The method for selecting candidate galaxies simply con- 
sisted of choosing, by eye, objects larger than some size that 
looked like elliptical galaxies on our high-quahty photogra- 
phic enlargements of the glass copies of the Sky Survey 
plates. This selection procedure can be quantified by mea- 
suring optical major-axis diameters Dw (in arcseconds) for 
every elliptical-like galaxy in all the cluster fields (including 
both the galaxies in the sample and other, mostly smaller, 
galaxies in the same fields). These diameters were measured 
in a homogeneous fashion by G. W. off the photographic 
enlargements of the Sky Survey glass copies. In all, 2185 
diameter measurements were made; those for the program 
galaxies are Usted in Table 3. These Dw’s are a good 
measure of the true sizes of the galaxies, as illustrated by 
Figure 5, which, using preliminary estimates of DR (the 
diameter enclosing a mean surface brightness of 20.5 mag 
arcsec-2 in the Kron-Cousins R band), shows the good 
correlation that exists between log Dw and log DR. The full 
details of the derivation of the Devalues will be given in 
Paper III, on the photometry (Saglia et al. 1996). 
The selection function for each cluster j was computed 
from the ratio of the log Dw distributions (with 
A log Dw = 0.2 dex binning) of the EFAR program galaxies 
Fig. 5.—Relation between log Dw (diameters measured by hand) and 
log Dr (photometric diameter at fixed surface brightness) for the entire 
galaxy sample, without allowing for offsets between clusters due to differ- 
ences in extinction, plate-to-plate zero points, etc. 
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(with spirals omitted), Nrj¥AR, and all galaxies with mea- 
sured Dw, Nf': 
5,(log Dw) = Nf^log Dw)/Nf(log Dw). (2) 
To characterize the selection function S^(log Dw), we follow 
Neyman & Scott (1959) and Willick (1994) and adopt the 
useful form 
Sj(log Dw) = 0.5{1 + erf [(log Dw - log D°rJ/SWJ]} , (3) 
where log is the midpoint, and Sw j the width, of the 
cutoff in the selection function. In practice, we fitted this 
relation by performing a linear least-squares fit to 
erT1 [2S,.(log Dw) - 1] = (log Dw - log D0WJ/ÔWJ , (4) 
where erf-1 denotes the inverse error function. For some of 
the clusters, there were too few points to fit both param- 
eters, so we used the mean width <<V> = 0.24 and deter- 
mined only the cutoff log The uncertainty in log is 
dominated by the small numbers of galaxies in each cluster 
and is ~0.1 dex. Example selection functions for some of 
the clusters are shown in Figure 6. Note that the cutoff in 
the selection function for Coma is particularly broad, as a 
Fig. 6.—Examples of the selection functions for some individual galaxy clusters. The dots and histograms show the selection function for elliptical 
galaxies measured for the cluster whose name is in the upper left comer of each panel. The dashed curves give the fit to these data using eq. (3) with the cutoff 
and slope parameters and öw. 
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result of the fact that the galaxies in Coma were not selected 
in the same way as the other clusters but were simply gar- 
nered from the literature of previous observations in the 
cluster. 
Our estimates of the selection functions for each cluster 
are valid as long as (1) the diameters measured for all gal- 
axies are as small as or smaller than the smallest program 
galaxy in the cluster and (2) the two samples are not badly 
contaminated by galaxies of the wrong morphological 
types. Figure la shows that this first requirement is satisfied, 
for the catalog of all log Dw diameters (hatched histogram) 
only begins to show incompleteness at ~0.2 dex below the 
cutoff log Dÿy in the sample of program galaxies in each 
cluster. 
The second potential source of error in the galaxy counts, 
stemming from the difficulty of assigning correct types to 
the smallest galaxies, could produce a systematic change in 
the contamination by spirals with diameter. However, this 
will be approximately compensated if the fractions of incor- 
rectly selected galaxies are similar in the two catalogs. This 
is shown to be the case in Figure lb, which compares the 
distributions of rejected spirals from the two samples. Here 
the two distributions have nearly the same shape, and their 
ratio remains nearly constant at ~0.5 near the cutoff of the 
selection functions. The final morphological types will be 
given in the photometry paper (Saglia et al. 1996). Here we 
are concerned purely with the initial sample selection; this 
involved the by-eye morphologies but not the detailed CCD 
image-based classifications, which will be discussed in later 
papers. 
The combined selection function for the entire sample, 
correcting for differences in log Dw between clusters, is 
shown in Figure 8. The selection function corresponding to 
the mean parameters <log = 1.25 and <<V> = 0.24 
(i.e., cluster-weighted by using the subsample of clusters for 
-1 -0.5 0 0.5 1 
log Dw - log DJ 
Fig. 7.—(a) Distributions of log Dw — log for the complete set of 
objects (E, SO, and cD galaxies) with Dw diameter measurements from the 
POSS prints (hatched histogram) and for the subset of the EFAR program 
galaxies only (cross-hatched histogram), (b) The corresponding distributions 
of spirals rejected from the two samples. 
Fig. 8.—Combined selection function for the entire sample, with each 
cluster’s selection function shifted to the mean log D^. The solid curve has 
<log D%y = 1.2 and <<V> = 0.24, the mean parameters averaged over all 
the clusters. The dashed curve has log D% = 1.30 and ôw = 0.30 and is the 
fit to the combined selection function. 
which we could directly determine these parameters) is 
shown by the solid curve. Fitting the combined galaxy 
sample directly yields the dashed curve, which is the galaxy- 
weighted selection function; it has a slightly higher cutoff, 
log Dw = 1.30, and is slightly broader, öw = 0.30. Thus the 
selection functions typically have a cutoff at <D^> = 
18"-20" and drop from 90% to 10% completeness over a 
range of 1.8<<V> = 0.44-0.54 dex (i.e., between 30" and 
10"). Figure 9 shows that the selection is indeed by angular 
diameter: note the curves of constant angular size produced 
by the discreteness of the log Dw estimates. Over the range 
from 6000 to 15,000 km s_ 1, a typical cutoff diameter of 19" 
corresponds to a metric diameter increasing from 11 to 
28 kpc (for H0 = 50 km s“1 Mpc-1). 
The selection regions and the parameters of the selection 
functions for all clusters are listed in Table 4. The CIDs in 
the first column correspond to those in Table 1. The solid 
angles on the sky that were surveyed for each cluster were 
measured from the photographic prints, and with the excep- 
tion of two clusters, the fields are rectangles running east- 
west and north-south. Thus, we measured the right 
ascension and declination of the center of each rectangle 
(not the same as the cluster centers in Table 1) and the total 
length and height, Aa and AS, of the sides of these rectangles 
(in units of arcminutes), which are given in the second 
through fifth columns, respectively. The selection function 
parameters Nw (the total number of Dw diameters mea- 
sured in each field), log Dw, and Sw are fisted in the final 
three columns. 
In subsequent papers, we will apply additional selection 
criteria (such as the availability of spectroscopic and photo- 
metric observations or morphological criteria based on the 
CCD imaging) in order to refine the initial program sample. 
We will then compute the corresponding new selection 
functions, using the method described above. In general we 
















 TABLE 4 
Selection Regions and Selection Function Parameters 





















































































































































+ 06 54 
-09 32 
-01 05 
+ 27 00 
+ 12 56 
+02 11 
+ 15 32 






+ 33 15 
+ 36 11 
+ 37 06 
+23 04 
+ 36 59 
+47 00 
-14 12 





















+ 13 40 
+ 11 23 
+ 16 45 














+ 18 09 
+ 16 08 
+ 18 08 
+ 16 07 
+ 30 58 
+29 32 
+ 35 01 
+40 55 
+ 39 29 
+ 50 25 
+ 81 43 
+28 03 
+27 54 
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TABLE 4—Continued 

































+ 43 50 
+ 62 41 
+ 42 44 
+ 51 35 
-16 43 
+ 11 41 
+ 18 48 
+ 16 49 
+ 14 42 
+ 14 04 
+ 27 10 
+ 09 14 
+ 27 14 







































































Note.—Units of right ascension are hours and minutes, and units of declination are 
degrees and arcminutes (J2000). 
a
 CID = 7: Two adjacent fields; the smaller lies north of the larger and runs nearly 
along the east edge. b
 CID = 35 : Overlap with CID = 36 in southwest comer. 
c
 CID = 36: Overlap with CID = 35 in northeast comer. The region is 19Í02 east-west 









Fig. 9.—Relation between cluster redshift and the cutoff diameter 
in units of kiloparsecs (for H0 = 50 km s-1 Mpc-1), showing that the 
selection criterion is effectively a constant cut in angular diameter and thus 
corresponds to a metric diameter that increases with redshift. 
would expect such subsamples to omit more objects with 
small diameters, leading to larger values of the cutoff diam- 
eter. This is borne out by using a preliminary, stringently 
chosen list of our highest quahty distance indicators (Saglia 
et al. 1996). With this whittled-down subsample, which is 
55% of the original list, the mean log increases by only 
0.1 while Sw changes insignificantly, showing the insensi- 
tivity of the selection function to large changes in the 
sample. 
A maximum likelihood fitting method is to be used to 
determine the galaxy distances, and since this technique fits 
a probability distribution to all observables, this provides 
additional explicit and implicit selection criteria besides 
SjiDjy). The final values that we use will be given in sub- 
sequent papers, but examples of these with preliminary 
values are as follows: the lower cutoff in the velocity disper- 
sion at (7 < 140 km s-1 due to the resolution of the instru- 
ments is an explicit limit (Wegner et al. 1996), while the 
mean surface brightness, 23.39 mag arcsec-2 > (SBe} > 
16.84 mag arcsec-2, and the smallest effective radius, Re > 
1''5, we have observed in our sample are implicit limits 
(Saglia et al. 1996). 
5. CONCLUSIONS 
The EFAR project is aimed at measuring the properties 
and peculiar motions of elliptical galaxies in clusters selec- 
ted in two regions at distances of 6000-15,000 km s-1. The 
primary goals of the project are, first, to study the physical 
properties of a large sample of elliptical galaxies and derive 
an optimal distance estimator and, second, to determine the 
bulk motions in the two selected regions in order to estab- 
lish whether the large-scale coherent motions seen within 
6000 km s-1 are typical of other regions of the universe, 
thereby tightening the constraints on cosmological models 
set by the local velocity field. 
There are 84 clusters in our sample, 39 in the region we 
call Hercules-Corona Boreahs (HCB) and 45 on the 
opposite side of the sky, in the region we call Perseus- 
Pisces-Cetus (PPC). Most of these clusters he in the redshift 
range 6000-15,000 km s-1, with 42 being drawn from the 
Abell (1958) catalog, 32 from the catalog of Jackson (1982), 
and a further 10 supplementary clusters found by us on the 
Sky Survey plates. We have given the redshifts for all of 
these clusters and shown where they are located with 
respect to the superclusters identified by Einasto et al. 
(1994). We find that our sample of Abell (1958) clusters in 
the range 6000-15,000 km s -1 is 92% complete in HCB and 
87% complete in PPC. 
In these clusters, we have selected 736 candidate elliptical 
galaxies based on their morphology and apparent size on 
enlargements of Sky Survey glass copies. Our master fist of 
EFAR galaxies gives the fundamental data, including accu- 
rate new positions, for these program galaxies and for 52 
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calibration galaxies in Coma, Virgo, and the nearby field. In 
order to quantify our selection criteria, we have measured 
visual diameters from the Sky Survey enlargements for all 
the program galaxies (and for the calibration galaxies in 
Coma) and for a large number of other galaxies in these 
clusters—a total of 2185 objects. The visual diameters of the 
program galaxies turn out to correlate with preliminary 
estimates of the photometric sizes established by sub- 
sequent CCD imaging. For each cluster, we are therefore 
able to characterize the selection criterion for the sample 
galaxies in terms of these visual diameters. We find that the 
samples of galaxies in the program clusters are typically 
50% complete at 18"-20" and drop from 90% to 10% com- 
pleteness between 30" and 10". 
Subsequent papers in this series will report the spectro- 
scopic and photometric observations, estimate distances 
and peculiar velocities for the galaxies and clusters, and 
interpret the implied pecuhar velocity field. 
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APPENDIX 
CLUSTERS OMITTED FROM THE SURVEY SAMPLE 
As of mid-1995, there were 56 Abell clusters with known redshifts and sky positions that would nominally have placed them 
in the survey sample. The EFAR sample has 34 (61%) of these clusters. The 22 remaining Abell clusters were excluded for the 
reasons fisted below. 
Five clusters had redshifts known at the time of the 1986 search but were rejected: 
1. A195.—Nominal z = 0.047. Examination of the POSS print shows that the cluster is much fainter and likely to have 
z > 0.05. 
2. ^4261.—Nominal z = 0.0467. Examination of POSS prints shows that the quoted redshift is that of a foreground 
elliptical galaxy. The real Abell cluster is much more distant. 
3. A407.—Nominal z = 0.047; famous “cD in the making,” seven galaxies in a common envelope associated with UGC 
2489 (see Nilson 1973). We could not obtain good data on each part of this complex system. 
4. A484.—Nominal z = 0.0386. The redshift quoted corresponds to a small radio galaxy near the cluster but not in it. The 
real Abell cluster is of very faint galaxies in the background. 
5. ^4539.—Nominal z = 0.0267. This cluster lies at low Galactic latitude, has strong differential reddening, and is in the 
middle of an emission-fine nebula. 
Ten clusters did not have redshifts known at the time of the 1986 search and subsequent investigation has indicated that 
our survey would not have used them: 
6. ^4256.—Nominal cz = 13,379 km s-1. Examination of POSS prints finds a foreground E galaxy superposed on a faint 
background cluster. Zabludoff et al. (1993) showed this region to have galaxies with cz from 6000 to 30,000 km s-1, but no 
definite clusters except at the highest cz. 
7. ^42995.—Nominal cz = 11,332 km s-1. Examination of POSS prints finds three larger galaxies (two spirals, one 
elliptical) superposed on faint background clusters. Abell (1958) called this cluster distance class 5, making it too far away for 
our survey. The quoted redshift comes from NED. 
8. A480.—Nominal cz = 14,180 km s_ 1. Struble & Rood (1991) reported this as an incorrect redshift. We confirm this from 
examination of the POSS print, as we only see a faint cluster, and Abell gave it a distance class of 5. 
9. S0449.—^Nominal cz = 14,390 km s_ ^ The redshift is from Dalton et al. (1994) but assigned a probability of 0.05 or less 
of being correct. Examination of SERC J prints indicates that galaxies in the cluster have z > 0.1. 
10. S0471.—Nominal cz = 12,891 km s-1. The redshift is from Dalton et al. (1994) but assigned a probability of 0.05 or less 
of being correct. Examination of SERC J prints indicates that galaxies in the cluster have z > 0.1. 
11. ÆU75.—Nominal cz = 11,691 km s 1. The redshift is from Dalton et al. (1994) but assigned a probability of 0.05 or less 
of being correct. Examination of SERC J prints indicates that galaxies in the cluster have z > 0.1. 
12. A2022B.—Nominal cz = 9144 km s-1. Examination of POSS prints shows this to be a foreground group to a much 
fainter Abell cluster. The actual Abell cluster is too distant for our survey. 
13. ^42025.—Nominal cz = 13,550 km s-1. Examination of POSS prints shows only faint galaxies at the Abell cluster’s 
position. The quoted redshift is probably of a foreground galaxy. 
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14. A2506.—Nominal cz = 8660 km s -1. The confusing picture given by POSS examination is clarified by Zabludoff et al. 
(1993), which shows that the galaxies in this region have a large range in redshift. Only the nearest galaxies were used for the 
quoted redshift. Our survey originally identified a set of galaxies at this redshift as A2506, but these are really a degree away 
from the Abell cluster’s position and are now called the P522-1 group. 
15. A2592.—^Nominal cz = 13,880 km s-1. Examination of the POSS print finds only faint galaxies. Struble & Rood (1991) 
stated that this is an incorrect redshift for this cluster. 
Two clusters did not have redshifts at the time of our 1986 search and would have been of marginal use for this survey. 
16. A3367.—Nominal z = 0.0443. Examination of POSS prints shows that this cluster is dominated by a cD galaxy, but the 
other galaxies in the cluster are too faint and too small for our survey. This could be another foreground galaxy- 
contaminated cluster. 
17. A3374.—Nominal z = 0.0471. Examination of POSS prints shows that this cluster is dominated by a cD galaxy. Only 
faint galaxies are seen around this cD, too faint for this survey. 
Five clusters would have been included in the EFAR survey had we known about their redshifts in 1986: 
18. AÎ54A.—cz = 12,837km s"1. 
19. A295.—CZ = 12,717 km s"1. 
20. A536.—CZ = 11,931 kms"1. 
21. A2881.—cz = 13,280kms“1. 
22. A3223.—CZ = 12,981 kms"1. 
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